Enhancement of the antiinflammatory effect of ethyl 4-biphenylyl acetate in ointment by beta-cyclodextrin derivatives: increased absorption and localized activation of the prodrug in rats.
Ethyl 4-biphenylyl acetate (EBA) is a prodrug of the antiinflammatory 4-biphenylyl acetic acid (BPAA). The inclusion complexes of EBA with beta-cyclodextrin (beta-CyD), heptakis(2,6-di-O-methyl)-beta-cyclodextrin (DM-beta-CyD), and 2-hydroxypropyl-beta-cyclodextrin (HP-beta-CyD) at a molar ratio of 1:2 (EBA:cyclodextrin) were prepared and used to make hydrophilic antiinflammatory ointments. The in vitro release of EBA from the ointments was enhanced by complexation in the order of beta-CyD less than DM-beta-CyD less than or equal to HP-beta-CyD. The improvement correlated with the improved solubility and not with the decreased diffusibility observed to occur upon the complexation of EBA. In vivo the complexation with cyclodextrin derivatives increased both the release of EBA from the vehicle and its conversion in the underlying tissue to BPAA, but the total of EBA and BPAA in the tissue was decreased. In vitro studies confirmed that the effects of cyclodextrin derivatives on the conversion were exerted indirectly. The combination of the enhanced release and of the enhanced prodrug hydrolysis by esterases in the site where the antiinflammatory action is required resulted in increased therapeutic effects. In the model of carrageenan-induced acute edema in rat paw, the complexation improved the therapeutic effects over those of EBA alone in the order of beta-CyD less than DM-beta-CyD less than HP-beta-CyD. HP-beta-CyD may be a particularly useful cyclodextrin derivative since it improves the topical availability and does not irritate tissues.